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1) Astudmtwhosawhlscheuumymfusordemonsu'atea "chemical” cold pack decidedto .
make his own. He looked up the data of a number of compounds, and came to the
conclusion that tetramethylammonium i ‘would be a good choice since the heat of solution was
+42.2 kl/mol. He decided that a cold pack would be stored at room temperature (about

| %‘Q,md&ﬂwhmoddmemzmdrmhammmofvc He found the molecular

weight of tetramethylammonium iodide on the bottle, m.w.= 201, and found in his chemistry text

that the density of water is 0.9982 g/cm3, its heat capacity is 4.18 kJ/K/kg and the surface tension -
1s 72,7 mN/m. ‘How many grams of the salt should he lOOmlofwaw'tomakelnsmld
packworkashedemgnedlt? (stateanyassumptmmyoufeelneedtobemade)
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2) Agrad:mﬁestu&nthusyn&muedtwosﬁmds of ribonuclem acnd (RNA) The two strands,
O and @, pair with one another to make a duplex.
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- a) The initial concentration of each strand is 104 M. From tables of thermodynamic parameters

for nucleic acids she can estimate that AH® is -228 kJ/mol and the AS® is -583 J/mol K for -
. formation of the duplex from the single strands. From these data, find the melting temperature Tp,,
| thetﬁnpaatmatwlndﬂmlfofmchRNAsuandmllbemtheduplexandhalfwﬂlbemwd
into single strands. Smg]mlxﬂnymumpumsymneedtomake. |
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3) Mapﬂiymims,mwdlasofhudivﬂthim&fomWsﬂbbm lexes with
thhocphﬁe(hminﬂwcym metl:eluttheMgha!fodlpomgalis:
Mg*2 +2e- -> Mg ise®=-2.363 V.

a) A solution of Mg*2 SO42 is made at a concentration of 0.01M, with a Mg metal electrode.
When this half cell was attached to a Hy/H* standard half cell (each at 298 K) the measured voltage
was 2434 V, with the Mg electrode negative. What is the activity of Mg*2 in the solution? Does
this agree with what you expect? (explain quantitatively).
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b) If the Mg electrode cell is made with 0.001M Mg*2, and then the disodium salt of ATP -
(Naz2ATP) is added to a total concentration of 0.001M, so that MgATP will be formed. The cell

'potential (again against a standard Hy/H* cell) is measured and is found to be 2.540 V. Find the
dissociation constant for MgATP, that is the equilibrium constant for; MGATP = Mg*2 + ATP-2,
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fumeric acid— maleic acid

Shedidnothwemuchﬁmmbutdidhaveabommﬁth which she could mﬁsme
the heat of combustion of each of these compounds. She burned 1 mole of each in O, and found
that the heats of combustion were:

fumeric acid =-1334.6kJ/mol and maleic acid = -1355.1 kJ/mol.

Sheﬂsommbaud(sﬂlﬁthingsﬂnuﬁckinmnﬁnd) that the heat of formation of COyis -
-393.5kJ/mol and that of 20 is -285.8kJ/mol, although she didn't think she needed this information.
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